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Abstract 

After two decades of agricultural-led development strategies since the early 1990s, 
economic growth has been erratic, land degradation has worsened, and the country has 
failed to enjoy significant drop in the number of food insecure population. By using a 
complementary qualitative and quantitative analysis, this study shades some insights 
regarding the effects of policy reforms on household livelihoods in rural Ethiopia. The 
qualitative results indicate that agricultural productivity declined and households 
experienced a downward livelihood trajectories. Farm households have stuck in a 
stagnant and low productivity agriculture as output growth is largely driven by 
employment expansion with limited or no productivity gain. Simulation results based on 
the village computable general equilibrium (CGE) model indicate that growth in 
agricultural productivity does not promote the development of the nonfarm sector in the 
form of labour-intensive small businesses. In settings characterized by low productivity, 
complementary reforms are required to trigger growth and to improve household 
livelihoods. The growth and employment linkages are strengthened when agricultural 
growth is driven by a set of mutually reinforcing policy reforms.  
 

Key words: Ethiopia, farm, nonfarm, linkages, CGE, village economy, household  
                  livelihoods  

 



1 Introduction 
 

Poverty remains pervasive in the developing world: about one billion people live in less 

than $1 dollar a day, 500 million on less than 75 and 162 million on less than 50 cents a 

day (Ahmed et al, 2007). Three-fourth of those living on less than 50 cents a day, the 

ultra poor, are located in Sub-Saharan Africa (SSA) and live in rural areas. In a 

predominantly agrarian settings such as SSA, improving agricultural productivity is seen 

as an important instrument for reducing poverty, improving food security, preserving the 

environment, and for promoting economic diversification due to its growth and 

employment linkages (Byerlee et al., 2009; Delgado et al., 1998; Hayami and 

Ruttan,1971; Johnson, 2000; Kuiper et al., 2008; Mellor, 1998; Ravallion and Chen, 

2004; Schultz, 1964; Timmer, 2005). Studies (e.g. Anriquez and Stamoulis, 2007; 

Delgado et al., 1998; Haggblade et al.,1989; Taylor and Yunez-Naude, 2002;Woldehana, 

2002) also indicate that improved agricultural productivity leads to expansion of rural 

nonfarm activity. Since farm income is both limited and inherently unstable, nonfarm 

employment can support the farm sector by easing the capital and credit constraint, and 

by providing additional income for covering farm input expenses (Alasia et al., 2009).  

However, the farm and nonfarm sectors compete for resources, such as labour. 

For instance, the use of family labour for farming activities tends to reduce the 

availability of labour for the labour-intensive nonfarm activities, which can lead to a 

decline in the output of the latter (Foster and Rosenzweig, 2004; Maertens et al., 2008; 

Ruben and van den Berg, 2001). This suggests that the growth of the agricultural sector 

does not necessarily lead to the expansion of the nonfarm economy, as the latter 

depends on incentives, such as the relative profitability of activities, input and output 

prices, assets, etc. Yet how the interactions of farm and non-farm activities affect the 

outcome of policy interventions, especially at household level is not well explored. The 

search for rural-centered broad-based growth with poverty reduction and modernization 

of the agricultural sector as top priorities requires the micro-level understanding of the 

synergies and trade-offs of policy reforms. 

This paper positions itself in this context, and we take one of the villages in rural 

Ethiopia as a case study to assess the effects of various agricultural policy reforms on 

growth, household livelihoods and farm-non-farm linkages. A variety of rural 

development reforms has been undertaken in the country since the mid 1970s, such as 

integrated rural development, structural adjustment programs (and liberalization), 

poverty reduction, etc, all central to the policy-making discourse. Despite a series of 

interventions, the rural areas are locked in a mutually enforcing cycle of problems 

(Hanjra et al., 2009). The much praised market liberalization measures undertaken since 

the 1990s have not helped farm households either (Alemu et al., 2006; Gabre-Madhin 
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2001). The agricultural sector entered the new millennium with significantly declining 

land quality and productivity (Daio et al, 2007; Demeke et al., 2003;Demeke and 

Tadesse, 2008; Elias, 2002; World Bank, 2008). Limited 'capital-led' intensification 

results in low agricultural productivity growth of the farming sector (Clay et al.,1998).2 

The agricultural sector is thus stuck in subsistence production of food grains using oxen-

pulled-ploughs, and the country failed to achieve food security and to promote growth. 

Poverty remained stubbornly high, especially in rural areas. 

Specifically, this study sheds some insights on a number of questions related to 

the design of a rural-centred development policies. First, what scope is there for boosting 

economic growth that will benefit rural households? Second, does increased productivity 

of the farm sector hinder the expansion of the nonfarm sector by competing for 

household inputs? Third, will a simple injection of additional resources without continued 

growth in the productivity of the existing resources spur growth that is capable of 

generating broad-based growth and of improving the livelihoods of households? Fourth, 

how do changes in market conditions (e.g. fluctuations in output prices) affect crop 

production and household incomes? Finally, how do the different policy interventions 

compare to each other regarding their effects on output and household income levels?  

These are relevant and topical policy questions that require a deeper analysis of 

their complementarities and trade-offs. In doing so, we employ complementary 

qualitative and quantitative methods of analysis to examine the impacts of policy 

changes on rural livelihoods and  the linkages between farm and nonfarm activities at 

household level. No study has paid detailed attention to address this issue using a mix of 

qualitative and quantitative approaches.  

A description of the study setting is given in section 2. Sections 3 and 4 provide, 

respectively, selected livelihood indicators and an economy-wide analysis of policy 

reforms. Section 5 concludes. 

 

2 A brief description of the study area and data sources 

This study focuses on the village of Yetmen in the Enemay woreda of the East Gojjam 

zone of the Amhara National Regional State (ANRS), Ethiopia (figure 1). It is located 

about 248 km northwest of Addis Abeba, and lies in between two nearby towns: Dejen 

(in the south) and Bichena (in the north). The former is 17 km south and the latter 15 

km north of Yetmen.3 

                                                
2
 The present feature of agricultural production in the country is to use more labour to crop densely, and  this 
labour-led path to intensification has proven to be unsustainable and led to land degradation (Demeke and 
Hunde, 2004).  In the 1990s, for instance, the seed-fertilizer package has been central to government’s 
extension strategy without focusing on efficiency and profitability of input use (Byerlee et al., 2007). 
3 A detailed description of the village can also be found in Tiumelissan et al., (2006). 



The village is one of the fifteen villages subject to repeated studies by the Department of 

Economics of Addis Abeba University in collaboration with different institutions including 

the Centre for the Study of African Economies of Oxford University, the International 

Food Policy Research Institute (IFPRI), the United States Agency for International 

Development (USAID), and Gothenburg University of Sweden since 1994. Since then six 

rural household surveys (ERHS) were conducted and each household has been repeatedly 

surveyed, to form a panel dataset covering the period between 1994 and 2004.4 In 2007, 

we collected detailed information on the same households covered in the ERHS and on 90 

additional households in the village. A total of 150 households were surveyed in 2007. 

The household survey provides information on a wide spectrum of socio-economic issues 

including household composition and structure, education, household assets, production 

and input use, land conservation activities, employment and income, consumption 

expenditure, health status and other non-income welfare indicators.  

The main dataset comes from the ERHS and the 2007 household survey. In 

particular, the 2007 household survey has been used to construct the village social 

accounting matrix (SAM) (See Ferede (2009) for details of the village SAM). The village 

SAM is the main data for the CGE model.  

                                                
4 On ERHS, see Dercon and Krishnan (1998) and Dercon  et al., (2008). 
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               Figure 1: Location map of the study area 



3 Selected socioeconomic indicators 

  

3.1 Demographics and household assets 

Household size increased from 4.4 in 1994 to 5.29 in 2007, at a rate of 1.6% per year 

(Table 1). Farm households have limited agricultural and households assets and have 

limited access to both formal credit and nonfarm employment. Due to population growth, 

the average land holding per capita declined from about 0.92 ha in 1994 to 0.37 ha in 

2007, representing a 4.6% decline per year (figure 2). Several rounds of land 

redistribution were basically meant to enhance land equity among rural farm households. 

For instance, per capita land inequality, measured in terms of Gini index, was about 0.39 

for the sample households in 2007. Notice that the distribution of holding size seems 

unequal between female and male-headed households (Table 2). Almost all female-

headed households survived on a holding size less than 0.75 ha in 1994, but the  

proportion of female-headed households with less than 0.75 ha of holding size decreased 

in 2007. This suggests that the proportion of households with larger plots of land 

diminished, an indication of land fragmentation. Both government-sponsored land 

redistribution that occurred in 1997 and formation of new households might contribute to 

land fragmentation. 

Table 1: Selected socioeconomic indicators of the sample households, 1994-2007 

  1994 2007 P-values 

Demographics      

Household size 4.44 5.29 0.00*** 

Age of household head (years) 42.02 51.94 0.00*** 

Agricultural and household assets      

Value of agricultural assets (in birr) 107.87 186.83  0.07* 

Value of household assets (in birr) 471.60 1,904.33 0.00*** 

Livestock (in TLU)5 5.48 3.48 0.01** 

Access to markets and modern technology      

Fertilizer used on any plot (% yes) 73.9 73.1  

Access to formal credit  (% yes) 24.6 30.8  

Average credit use (in birr) 176.87 274.12  0.29 

Credit use per total income  0.11 0.15 0.03** 

Off-farm employment (%yes) 29.3 38.5  

***,** and * denote, respectively, significance at 1, 5 and 10% level. 
Source: Computed from ERHS and own household survey, 2007 

                                                
5 TLU is tropical livestock unit and we used the  following conversion factors (Berhanu et al, 2005): cows (1), 
heifers (0.75), calves (0.34), Young male (0.54), small stock (0.13), Bull (1), Camel (0.25), horse and mule 
(1), and donkeys (0.74).  



8 

 

    

.2
.4

.6
.8

1

H
o
ld
in
g
 s
iz
e
 p
e
r 
c
a
p
ita

1995 2000 2005
Year

          

Figure 2: Trends in per capita holding, 1994-2007 

Table 2: Proportion of households by holding size, 1994-2007 

Holding size 
(in ha) 

1994 2007 

Male Female Total Male Female Total 

Less than 0.75 9.30 100.00 18.75 9.50 60.00 19.20 

0.75-1.5 16.28 0.00 14.58 33.30 30.00 32.70 

above 1.50 74.42 0.00 66.67 57.20 10.00 48.10 

Total 100.00 100.00 100.00 100.00 100.00 100.00 
Source: Computed from ERHS and own household survey, 2007 
 

3.2 Crop production  and yield  

 

3.2.1 Trends in observed crop production and yield 

 

Crop production in the study village is largely dominated by a subsistence-oriented 

production system and is mainly for home consumption, with less than 30% going to the 

market as marketable surplus (Ferede, 2009). The key feature of the village agriculture 

is the predominance of teff which accounted for more than half of the total cropped land 

and three-fourth of the total crop output in 2007. Wheat and vetch are other important 

crops grown in the village which together account for about 39 and 34% of the total 

cropped land in 1999 and 2007, respectively (figure 3).  

While the yield, defined as output per area of cultivated land, of white teff 

increased by 7.2% between 1999 and 2007, that of wheat declined by 0.81% over the 

same period, but the changes are statistically insignificant even at 10% level, suggesting 

that yields have stagnated. Yields vary along gender lines and, on average, female-

headed households experienced lower crop yield than male-headed households, but the 

difference is statistically insignificant (Table 3). The year to year difference in yield is 

statistically significant for male-headed households, at least for white teff. In female-



headed households, crop yields have stagnated, suggesting that female-headed 

households lack assets and access to resources, such as labour, oxen, and other inputs. 

 

Figure 3: Area allocated to major crops, 1999-2007 

Table 3: Yield for major crops by gender(kg/ha), 1999-2007 

Year 

White Teff Wheat 

Male Female Total 

Gender 

difference:  

P-values Male Female Total 

Gender 

difference: 

P-values 

1999 1,176.9 1,256.6 1,190.2 0.68 1,309.5 986.7 1278.7 0.57 

2007 1,354.5 911.7 1,276.3 0.11 1,212.1 1,192.0 1,208.2 0.96 

Changes in yield 

over time: 

 P-values 0.07* 0.34 0.50  0.94 - 0.77  

‘*’ refers to statistically significant at 10% level. 
 
Since the use of modern inputs is very low, agricultural production can be driven by 

labour productivity which can be decomposed into land productivity and land-labour ratio 

as: 

   
=    
   

Q Q N

L N L  
where Q , N and L  are, respectively, total agricultural output, cultivated land and 

agricultural labour force. Following Majid (2000), total farm output can be expressed as: 

 = *Q P L   

where P is average labour productivity. The change in output between two periods is 

given by:   

∆ = ∆ + ∆ + ∆ ∆Q P L L P P L  
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With little manipulation, the sources of output growth can be decomposed into: 

employment effect ( )Lg , (labour) productivity effect ( )Qg , and multiple effect ( )L Pg g : 

= + +Q L P L Pg g g g g
 

Agricultural or farm output growth has been driven largely by employment expansion 

with a limited role of productivity gains in the study setting (Table 4). There has been a 

negative productivity growth accompanied by employment expansion in the agricultural 

sector, a characteristic of a sector that stagnates or a refuge sector.6 A look at the 

gender dimension of output growth also reveals that employment expansion-based 

output growth dominated for both female and male-headed farm households. While the 

employment effect is more positive, the productivity effect is more negative for female 

than male-headed households. Overall, it can be claimed that the post 1999 period is 

characterized by declining productivity. 

Table 4: Sources of output growth, 1999-2007  

  1999 2007 

  Male Female Total Male Female Total 
Levels (per household)             

Output 3,634.88 2,009.71 3,407.36 7,351.27 2,510.30 6,383.08 

Employment  2.72 1.33 2.55 5.83 2.50 5.16 

Labour productivity  1,335.90 1,507.29 1,335.68 1,262.02 1,004.12 1,237.03 

Productivity 

decomposition           

Employment effect      1.116 3.513 1.171 

Productivity effect        -0.054 -1.340 -0.085 

Multiple effect       -0.062 -1.173 -0.086 

Total 1.022 0.249 0.873 

Source: Own computation from the 1999 and 2007 household surveys 

3.2.2. Crop yield patterns using household’s perceptions  

 

In 2007, household heads were asked to compare past and most recent crop yields. 

Three categorical responses were allowed, corresponding to the evolution of crop yields: 

                                                
6
 In a continuous case , it is possible to show that labour productivity growth can be related to the employment 

elasticity of output ( )L
e : 1

 
= −  

 

L

P Q

Q

g
g g

g
 . Since L

Q

g

g
 

is the employment elasticity of output, the growth 

of labour productivity is given by:
 
 ( )1= −

P Q L
g g e .  This indicates an inverse relationship between 

employment elasticity of output and labour productivity growth.  A negative labour productivity accompanied by 
employment expansion is a characteristic of a sector that stagnates or serves as a refuge sector (see, for 
instance, Majid, 2000; Demeke et al., 2003). 



‘increased’, ‘remained the same’ or ‘decreased’. Only the net effect (i.e. the difference 

between the proportion of households who reported an ‘increase’ and a ‘decrease’ in crop 

yields) is presented for two major crops: white teff and wheat. Figure 4 summarizes the 

responses of sample households regarding self-assessed pattern of crop yield. For 

instance, comparing the situation ‘15 years ago’ with the most recent one, the proportion 

of households reporting a decline in the current crop yield increased while those claiming 

an ‘increase’  declined. The evolution of crop yield has not followed a linear trend. It is 

striking how the figure presents a nuanced depiction of self-assessed crop yields at 

different points in time, and can be interpreted in a way that corresponds to different 

events that impacted on crop yields.  

A number of major events can be identified in the past fifteen years. Specifically, 

four types of shocks can be identified. First, fertilizer subsidy has been completely 

eliminated in 1997, and this corresponds to ’10 years ago’. Following the removal of 

fertilizer subsidy, fertilizer price increased and this has a negative impact on crop yield.  

Second, a bumper harvest in 1995 was followed by a drought in 1997 and this adversely 

affected the rain-fed crop agriculture. Third, the war between Ethiopia and Eritrea that 

broke out in 1998 affected the allocation of resources in general and the distribution and 

supply of chemical fertilizer in particular as the war claimed a huge proportion of 

resources. Fourth, a favourable crop harvest in 2000 and 2001, which corresponds to ‘5 

years ago’, was accompanied by a drastic fall in crop prices, and this had an impact on 

the next crop season.7 Crop prices reached their lowest levels in 2001 while fertilizer 

prices continued to rise. Since the study village is one of the major cereal producer 

villages in the country, a decline in output prices probably had a major impact on crop 

production and yield. Farmers have had difficult times in repaying fertilizer loans since 

households are heavily dependent on farm income. The situation started to change with 

the drought in 2002 that affected about a quarter of the total population in the country. 

The proportion of households claiming crop yield ‘increases’ has fallen while those 

reporting yield decline increased. 

A combination of policy and non-policy factors is responsible for the perceived 

decline in crop yield. Notably, high price and inadequate supply of chemical fertilizer, 

continuous cultivation, traditional farming practices, absence of investment in soil fertility 

enhancement, among others, are seen as the main causes for the decline in land quality 

and subsequent decline in crop yield (figures 5 and 6).  

 

                                                
7 For instance, agricultural GDP declined by 2.3% in 2001. 
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Figure 4:  Pattern of net changes in subjective assessment of yield for major crops8  

 

Figure 5: Reasons for a decline in crop yield 

 

Figure 6:  Reasons for an increase in crop yield 

 

                                                
8
 Net changes in any year are computed as the difference between households reporting an increase and a 
decrease in crop yield.  



 

 
3.3 Household income and welfare dynamics  

3.3.1 Patterns in observed household income  

Farming provides the primary source of livelihood for the sample households: it accounts 

for a little more than two-third of total household income in 1994 and the share 

increased to 95% in 2007 (figure 2). This seems to indicate a limited role of non-farm 

income for household livelihoods. This lack of income diversification can be an outcome 

of poor infrastructure, low human capital, and insufficient rural productivity growth to 

drive demand for rural non-farm economic activity. 
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Figure 7: Trends in  real farm and non-farm income per capita in Yetmen, 1994-2007 

(1994=100) 

3.3.3. Household’s perceptions about welfare dynamics 

Household heads were asked about their welfare situations in 2007, and they were asked 

to rank their welfare status on a five point scale: from very rich (1) to poor (5). Figure 8 

shows the welfare status of households based on their own relative rankings in 2007. 

About 41% of female and 66% of male-headed households declared that they were just 

leading an average living in 2007, while about 30 and 11% reported ‘poor’ over the same 

period in that order. The proportion of female-headed households reporting ‘never  have 

quite enough’ was 18%, the figure for male-headed households was only 7%. 

Interestingly, the ‘poor’ and ‘never have quite enough’ accounted for about 50% for 

females and 18% for males over the same period, indicating that the female-headed 

households are the most vulnerable groups. This is consistent with major livelihood 

indicators, i.e. female-headed households have low land holding size, limited livestock, 

low income and other forms of household and agricultural assets.  
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It is also interesting to track changes in welfare over time. Household heads were asked 

to describe the dynamics or changes in their welfare over time. In particular, taking the 

year 2007 as a reference period, household heads were asked at what level they would 

place themselves thinking back to their circumstances in the past ten, five and three 

years, i.e. in 1996, 2001 and 2003. Table 5 provides the transition matrix of subjective 

welfare assessments by gender between 1996 and 2007. Three different categories can 

be identified. Included in the first group are those who showed no change in their welfare 

status. Reading along the main diagonal gives the proportion of households in this group. 

The proportion of households ‘can manage to get by’ constitutes the largest in this 

group: accounted for about 41% of male and 23.5% of female-headed households. 

Notice that those who remained ‘poor’ (i.e. the ‘always poor’) were also considerable, 

accounting for about 4 and 15% of male and female-headed households, respectively. 

The second category constitutes the ‘ascending households’ who showed improvements 

in welfare between 1996 and 2007. The figures to the left of the main diagonal in each 

category give the proportion of ‘ascending households’. For instance, about 9.8% of 

male-headed households who classified themselves as ‘managed to get by’ in 1996 have 

reported ‘rich’ in 2007. The third category includes those reported a deteriorating welfare 

or ‘descending households’. For instance, about 4.5% of male-headed households who 

reported ‘manage to get by’ in 1996 classified themselves as ‘poor’ in 2007 and the 

figure for female-headed households was 11.8% over the same period, indicating a 

downward movement in their welfare situation.  

 

 

Figure 8: Households’ perception of welfare by gender, 2007 



Table 5: Transition matrix for households’ perception of welfare dynamics, 1996-2007 
    

  

2007 
        Male             Female   
   Welfare indicators    VR R M NH P Total VR R M NH P Total 
  Very rich  VR 0.0 1.8 2.7 0.9 0.0 5.4 0.0 2.9 0.0 0.0 0.0 2.9 
  Rich  R 0.0 2.7 13.4 0.0 0.9 17.0 0.0 2.9 2.9 0.0 2.9 8.8 
1996 Managed to get by  M 0.9 9.8 41.1 3.6 4.5 59.8 0.0 0.0 23.5 8.8 11.8 44.1 
  Never have quite 

enough NH 0.0 0.0 4.5 2.7 1.8 8.9 0.0 2.9 2.9 2.9 0.0 8.8 
  Poor  P 0.0 0.9 4.5 0.0 3.8 8.9 0.0 2.9 8.8 8.8 14.7 35.3 
  Total   0.9 15.2 66.1 7.1 10.7 100.0 0.0 11.8 38.2 20.6 29.4 100.0 
Source: Household survey, 2007 
 
4 An economy-wide analysis of policy reforms  

 
Here, we employ a village CGE model to assess the effectiveness of alternative policy 

interventions on growth and rural livelihoods. The village CGE model is based on the 

standard CGE model developed by Lofgren et al., (2002) and on the Taylor and Adelman 

(1996) village CGE model, but adapted to the study setting. We describe the main 

features of the village CGE model with emphasis on selected aspects. 

 

4.1 production function 

 

The model consists of four activities: teff, other agriculture, local non-farm and services 

and household chores. For each activity, production is modelled as a nested structure of 

different inputs (Kupier, 2005). At the first level, producers in activity use four production 

inputs, such as labour, land, physical capital (e.g. farm tools and implements), oxen and 

aggregate intermediate input (e.g. fertilizer, seeds, etc) to produce a composite output 

using a generalized Cobb-Douglas production function. At the second level, consumption 

of commodities used as inputs by activity  is assumed to be of a Leontief technology. 

Since an activity can produce more than one commodity, commodities produced by 

activities are related to activity levels using a Leontief production function. 

 

4.2 Household income and consumption  

Based on gender and holding size, the model includes five households groups.9 

Income: Total income of the household group consists of farm or agricultural income 
plus any transfers received from the government or outside the village. Household farm 

income is the sum of labour income (both family and wage income), oxen, land and 

                                                
9 See Ferede (2009) for detailed discussion on the classification of households groups. 
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capital. Disposable income is defined as total income less taxes and transfer payments 

made to outside the village or rest of Ethiopia.  

Consumption and savings: Total consumption expenditure by household group ( )hC  is 

given by the difference between disposable income and households savings. Savings by a 

household is assumed to be a fixed fraction of household disposable income. Notice that 

total consumption expenditure consists of two parts. First, given a vector of prices, 

households spend on ‘basic amount’ which is the minimum expenditure for sustaining 

livelihood and is often called ‘committed’ expenditure. In the second step, any income 

above the subsistence level, which is also called supernumerary income, will be spent. 

 

 4.3 Prices  

The price of output is assumed to be determined by regional or national markets, and 

hence exogenous. The sales price of a locally produced good sold on the local market is 

made a function of producers’ price of the good. This price is defined as a mark-up on 

producers' price of domestic good where the mark-up is determined by the rate of 

marketing margins.  

4.4 System constraints  

 

Factor markets: The literature on CGE model offers alternative factor market closures, 

i.e. mechanisms for equilibrating supply and demand in specific factor markets (see, for 

instance, Lofgren et al., 2002; Kuiper 2005; Robinson, 2006). In the study village, 

subsistence agriculture uses mainly unskilled family labour, and land and capital are 

relatively scarce or very limited. It can be assumed that while there is excess unskilled 

labour (akin to the Lewis (1954) model) in the study village, there is no uncultivated land 

and further expansion of land is not possible, and hence it can be considered fixed. In 

this case, activities can use or hire unskilled labour at the going wage rate which is 

assumed to be fixed in the world of unemployment. Land, oxen and capital, on the other 

hand, are assumed to be fully employed.  

 

Commodity markets: The village economy produces goods and services which can be 

used for own consumption, sold to village market and to outside the village. Equilibrium 

in the commodity market implies that the total commodity supply must equal demand for 

those commodities. 

 



Saving-Investment balance: The saving-investment balance implies that total 

investment equals total saving. Similarly, village interactions with the outside world are 

captured by external village trade balance. 

 

4.6 Model calibration  and some intermediate results 
 
Unlike macro level CGE models, many of the necessary parameters and elasticities are 

directly estimated from the village household survey data. In calibrating the household 

demand functions, we need additional information to estimate the subsistence and 

supernumerary expenditures, since only total consumption expenditure is readily 

observed in household survey data. The so-called Frisch parameter is often used to 

uniquely identify the system of demand equations. Together with the income elasticities, 

this parameter helps to decompose total consumption expenditure into subsistence and 

supernumerary expenditures.10 Let λ jh  and χ  denote, respectively, the income 

elasticities and the Frisch parameter. Then the marginal budget shares ( )jhµ  are given 

by:11 

 µ λ=

c

j jh

jh jh

h

P x

C
 

where 
jhx  is quantity of good j  consumed by household group h  and 

c

j
P  is the 

consumer price. Similarly, the Frisch parameter is given by the negative of the inverse of 

the ratio of supernumerary expenditure to total consumption expenditure (Sadoulet and 

de Janvry, 1995): 

 h

c

h j jh
j

C

C P
χ

γ
= −

−∑
 

where 
jhγ  is the subsistence consumption of good j  by household group h . With little 

algebraic manipulations and making use of the income elasticity, the subsistence 

consumption level can be expressed as:  

 

c
c h j jh
j jh jh h

c c

hj jh j jh

C P
P C

CP x P x

γ
γ µ

 −
 = −  
  

∑
1  

                                                
10 Since there is no price variation in a village in a given year, variations in income levels across households 
help to estimate income elasticities.   
 
11 Due to limited number of observations, especially for purchased commodities, we aggregate purchased and 
on-farm consumed commodities to estimate the marginal budget shares for each commodity by household 
groups.  
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The term in the square bracket is equal to −
1
χ
 and 

µ jh h

c

j jh

C

P x
 to the income elasticity ( )λ jh

. 

The subsistence consumption is thus given by: 

 c cjh
j jh j jhP P x

λ
γ

χ
 

= + 
 
1   

The marginal budget shares ( )µ jh
 and income elasticities can be obtained by estimating 

Engel functions. In so doing, we use an expression that relates household average 

budget shares linearly to the logarithm of household total consumption expenditure (see, 

for instance, Kuiper, 2005; Leser, 1963; Sadoulet and de Janvry, 1995; Working, 1943), 

and it can be  expressed as:   

 π λ ε= + +ln ln
jh jh jh h jh

x C   

where π
jh  and λ

jh  are parameters to be estimated and ε jh
 is the error term. This is a 

simultaneous equation model and the error terms in different equations are correlated. 

This is estimated for each household group by aggregating own-farm and purchased 

commodities using seemingly unrelated regression (SUR), imposing the constraint on 

income coefficients across equations.  

Table 6 presents the average budget shares for the different household groups 

by commodity type.12 The budget share going to food items, which consists chiefly of 

agricultural commodities, is quite high (accounting for more than two-third of total 

consumption expenditure) regardless of household groups.  

Table 7 provides estimated income elasticities by commodity type for each 

household group.13 Interestingly, with the exception of group 3, all other households 

groups have an income elasticity for teff which is close to or greater than one, indicating 

that this commodity is a ‘luxury’ good for low income households. This is so since in rural 

areas teff consumption is often seen an indicator of welfare status, mainly consumed by 

better off households. Relatively poor households consume other agricultural 

commodities (e.g. maize) which are believed to be of low quality. The estimated income 

elasticities for other agricultural commodities are also relatively high, especially for male-

headed households. These estimates indicate that increased income through improved 

farm productivity and the development of the nonfarm sector would improve the quantity 

(or quality) of food consumption in the study setting. For Group 3, the estimated income 

                                                
12 For detailed socioeconomic characteristics of the household groups, see Ferede (2009).  
13 Because of the limited number of observations for Group 3, estimation is done for the group as a whole, 
whereas for the other  groups income elasticities are estimated for female and male-headed households 
separately.   



elasticity is higher for manufacturing goods, suggesting that this commodity is a luxury 

good while teff is a necessity commodity. 

Estimates of the Frisch parameter are taken from the literature (Annabi et al., 

2006;de Janvry and Sadoulet, 2002).14  Table 8 presents the shares of subsistence 

consumption in total consumption. Given the values of the Frisch parameter, the 

estimates indicate that supernumerary expenditure accounts for as low as 25% and rises 

to about 50% of the total household consumption expenditure. In other words, the 

fraction of consumption expenditure which is assumed to be free to adjust to changes in 

income and prices is small (25%) for relatively poor households (Group 1) while the 

figure is quite high (50%) for the better off households (Group 3). It should be noted 

that total consumption of teff consists of high subsistence consumption compared with 

other commodities, especially for the first two household groups (Groups 1 and 2). 

  Table 6: Average budget shares  

  Group 1 Group 2 Group 3 

Commodity group Female Male Female Male HH3 

Teff 0.60 0.46 0.56 0.64 0.50 

Other agriculture 0.23 0.39 0.15 0.26 0.34 

Manufacturing 0.12 0.11 0.24 0.09 0.12 

Household chores 0.05 0.05 0.04 0.01 0.04 

Source: Village SAM 
 
Table 7: Estimated constrained income elasticities    

 Commodity group 
Group 1 Group 2 Group 3 

Female Male Female Male HH3 
 N=17 N=25 N=12 N=33 N=63 
Teff     1.05**    1.04**    0.97**    1.02**   0.70** 
   (14.43) (10.61) (9.51) (17.18) (6.52) 
Other agriculture   1.02**   1.06**  0.92**    1.19**    1.27** 
 (7.41) (9.17) (3.54)   (9.64) (10.50) 
Manufacturing and services   0.92**    0.79**    1.14** 0.40*   1.49** 
 (6.00) (5.30) (7.52) (1.77) (6.00) 
Household chores   0.44**      0.65**   0.94**     0.47**    0.97** 
 (4.35) (4.39) (6.29) (2.80) (6.87) 
Note:  * and ** indicate significance at 10 and 1% level, respectively. 

                                                
14 De Janvry and Sadoulet (2002) provide the specific values of the Frisch parameters by different household 
groups for both Africa and Asia.  We use these parameters for our purpose.  
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Table 8: Subsistence consumption shares (% of total household consumption 
expenditure) 

Commodity group 

Group 1 Group 2 Group 3 

Female Male Female Male HH3 

Teff 49.12 37.62 42.58 47.40 32.68 

Other agriculture 19.32 31.72 11.83 18.57 12.28 

Manufacturing and services 10.13 9.25 17.47 8.04 3.17 

Household chores 4.33 4.31 3.09 0.97 1.90 

Frisch parameter -5.85 -5.85 -4.0 -4.0 -2.0 

Source: Own computation 
  
4.7 Policy simulations and analysis of model results  
 

4.7.1 Scenario development  

 

The choice scenarios are based on their relevance for households livelihoods and on the 

current policy-orientation of the country. First, poor productivity at the farm level has 

been identified as an important factor leading to the disappointing performance of the 

farming sector. The farm sector has been considered as a growth ‘motor’ where direct 

and indirect effects can be exploited (MOFED, 2005). Second, studies (e.g. Demeke, 

1999; Demeke et al., 2003; World Bank, 2005) suggest that unpredictable agricultural 

commodity prices have adversely affected farm households. Third, given the abundance 

of rural labour relative to agricultural land, expansion in farm production can be achieved 

by productively utilizing the labour force at the existing wage rate. Fourth, low farm 

capital has also been identified as a factor contributing to low farm productivity. While a 

large menu of interesting scenarios can be identified, for the sake of brevity, we limit 

ourselves to the following simulations (Table 9).  



Table 9: Scenario development for model simulation  

Code Scenario Description of model simulation 

Sim 1   Agricultural land decreases    Agricultural land input declines by 10% 

Sim 2  Agricultural productivity improves 

  A 10% increase in the shift parameter of the   

  Cobb-Douglas production function in the farm  

   sector 

Sim 3 
 Changes in the market price of   

  tradable goods 

  The prices of both agricultural and non- 

   agricultural commodities increase by 10% 

 

Sim 4 
  Capital expansion in the farm    

   sector 
  Farm physical capital input increases by 10% 

 

Sim 5   Sim 2 + Sim 3 

  Prices of agricultural and non-agricultural    

  commodities and shift parameter of the Cobb-   

  Douglas production function in the farm sector  

  increase by 10%. 

Sim 6   Sim 2 + Sim 4 

  A 10% increase in farm capital and the shift    

  parameter of the Cobb-Douglas production   

  function in the farm sector 

 

In what follows, we assess the impact on the livelihood of different household groups and 

on the farm-nonfarm linkages of alternative policy interventions using the village CGE 

model, taking 2007 as the base year. The village CGE model is programmed using the 

General Algebraic Modelling System (GAMS) software. 

 

4.7.2 Analysis of results 

 

Table 10 presents the results for simulations 1 and 2. The effects of a 10% decline in 

agricultural land (e.g. due to land degradation) (Sim 1) on activity depends on the 

importance of land in total output. The immediate effect is to increase the shadow value 

of land and to decrease the value of other complementary fixed inputs, such as oxen and 

capital. This translates into a fall in output, and the effect is very high, especially in land-

intensive activities, such as teff and other agriculture which decline, respectively, by 

about 4.7 and 7.5%. The response of households is such that they reallocate resources 

to less-land intensive and to more labour-intensive activities, such as nonfarm activities 

and household chores.  

Notice that the decline in farm land has a negative effect on income, since total 

household income falls by about 3.23%. The flow of value-added to households that 
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supply land and other complementary inputs to the land-intensive activities declines. An 

expansion in nonfarm activities is not sufficient to compensate for the decline in output of 

land-intensive activities and hence unable to mitigate the fall in value-added that 

emanates from activities that are victims of agricultural land decline. In terms of the 

distributional effects, although all household groups experience a fall in income, the fall is 

fractionally stronger in female than male-headed households. This can be attributed to 

the fact that female-headed households have less diversified income sources than male-

headed households. Households that depend on land as principal source of income would 

experience a larger fall in their income than those who have additional sources of 

income. This result is far from surprising since female-headed households depend mainly 

on land and do not have other sources of income. The simulation results provide 

empirical evidence for promoting land conservation, especially in settings characterized 

by dependence of land as a main source of income. This implies that the benefits of 

improving the quality of agricultural land through investment in land conservation is quite 

high. 

Next, we examine the impact of improving the productivity of the farming sector, 

and this is done by increasing the shift parameter in the production function by 10% 

(Sim 2), which can be interpreted as a factor-neutral technological change. The 

immediate effect is to increase the sector’s marginal productivity of inputs which induces 

households to allocate resources to farming. Competition in production inputs is a typical 

feature of agricultural activities (Taylor and Adelman, 1996). Since capital, oxen and land 

are assumed to be fixed in the short-run, adjustment is made through shadow prices of 

these factors and hence the prices of these inputs tend to increase. In the Lewis-type 

economy, adjustment in the labour market is made through changes in the supply of 

labour. Increased productivity of the farm sector attracts more labour and hence the total 

labour employment increases by about 7.4%. In terms of sectoral structure, the demand 

for labour increases in the expanding activities (e.g. teff and other agriculture) while 

there is a contraction of labour in other sectors (e.g. nonfarm activities and household 

chores), i.e. some labour is withdrawn from other sectors and employed in the expanding 

activities. This reallocation of resources enables households to increase agricultural 

production, the output of which increases by about 11.5% and 11.4% in teff and other 

agricultural activities, respectively, and this increment is achieved at the expense of 

other sectors. Contrary to the notion that increased productivity of the farm sector 

releases labour to undertake nonfarm activities, our simulations suggest the opposite. 

Nor does the high growth of the farming sector induce the growth of nonfarm activities. 

Two possible explanations can be given for this seemingly unexpected result. First, as 

farmers’ income increases, there is a tendency to shift to better quality manufactured 



products, which leads to a decline in the demand for local nonfarm products. As a result, 

labour-intensive nonfarm activities and services, such as household manufacturing of 

baskets, clothes (traditional weaving), pottery, farm implements, local liquor, roof 

thatching, etc, which are common types of nonfarm activities in a subsistence setting, die 

out as they are displaced by the imports of better quality plastic pails, textile items, iron 

pots, farm tools, corrugated roofing, etc (see, for instance, Haggblade et al., 2007). 

Second, households may abandon the nonfarm activity as the opportunity cost in terms 

of forgone farm output will be very high. The rural nonfarm sector is also characterized 

by rudimentary techniques and low return and is often seen as a fall back activity in 

times of crisis, i.e. due to push factors.15 With a rise in farm income, labour-intensive 

local nonfarm activities diminish over time. Thus there is no evidence to support the 

hypothesis that growth in agricultural productivity promotes the development of the 

nonfarm sector in the form of small business. Foster and Rosenzweig (2004) also find a 

similar result in Indian villages. Context matters!  

The productivity gains in the farm sector translate into improvement in 

household income: household total real income increases by about 7.15%. Although all 

household groups gain, female-headed households benefit more than male-headed 

households, i.e. the income effects are relatively strong for households whose main 

income is firmly linked to crop activity. In the study setting, women perform multiple 

roles as, among other things, food producers, income earners, etc although their 

efficiency in executing these roles is conditioned by restricted entitlement to the factors 

of production, such as land, labour, capital and technology. Female-headed farm 

households are principally engaged in food production for home consumption. Empirical 

evidence (e.g. Suleiman, 2004) also suggests that female-headed farmers are generally 

less diversified than males. It follows that production constraints related to land access 

have a heavier impact on female than on male-headed farm households. Labour 

demanding agricultural technologies are needed that can support agricultural productivity 

increases under prevailing agro-ecological conditions. 

Table 11 presents policy experiments of the effects of a food price hike and a 

capital expansion in the farm sector. A 10% rise in the price of agricultural goods (Sim 3) 

generally induces households to reallocate resources among crop production. First, an 

increase in farm output increases the value of fixed factors of production, such as land, 

oxen and capital. Given the importance of teff in household consumption and limited 

holding size, an increase in the prices of agricultural goods forces households to focus on 

selected food crops mainly dictated by food security motive. Driven by the tendency to 

                                                
15

 There must be dynamism in the nonfarm sector if it contributes to farm income and hence improve household 
livelihoods (see, for instance, Haggblade et al., 2009).  
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self-insure, subsistence farmers increase food production when food prices rise (Sadoulet 

and de Janvry, 1995). Accordingly, households increase the production of the main staple 

crop by reallocating resources towards this activity. While the output of this crop 

increases by 6.1%, the output of other agriculture declines by about 0.02%. This type of 

prioritization makes sense in an economic environment characterized by limited livelihood 

diversification. In addition, given the cash constraint, farm households will find it difficult 

to purchase agricultural commodities in the face of rising commodity prices. In other 

words, farm households who have access to land, and yet must buy on the market to 

cover their consumption needs, respond by producing more for home consumption in the 

face of soaring food prices (de Janvry and Sadoulet, 2008). A recent study (Demeke et 

al., 2007) confirms that households in the study setting increase the production of food 

crops, especially teff by withdrawing resources, such as land from other crops following a 

price spike.  

  In terms of income gains, total household real income increases by about 

3.0%, with slight variations across household groups. Although all households experience 

an increase in their income, female and better off households benefit marginally more 

from the price soar. Since there are no landless households in the sample, all households 

gain from the price hike. Using the Ethiopian Rural Household Survey data, Suleiman 

(2004) indicates that the own-price elasticities of food crops, such as teff are higher for 

female-headed households than male-headed are, i.e. female-headed farmers are more 

responsive to price changes than male farmers.  

The fourth scenario (Sim 4) simulates the  effect of increasing farm capital 

endowment in the farm sector. A 10% injection of activity specific physical capital results 

in a decrease in the price of this input and raises the value of other fixed production 

inputs, such as land and oxen due to a higher demand for these inputs. This additional 

capital injection eases the capital constraint and stimulates the farming sector. For 

instance, the production of the main staple crop and other agriculture increases by about 

3.1% and 1.9%, respectively. This output expansion is mainly driven by both labour and 

capital, suggesting that access to capital is the main constraint of farm production as is 

the case in many low income countries (Byerlee et al., 2005). The increase in capital 

endowment in the farm sector rises total household income, by about 1.8% in real terms. 

Female-headed and relatively better off households are the main beneficiaries. This is 

due to the fact that female-headed households lack the basic assets, such as physical 

capital to execute their farming, and improved access to critical farming tools enables 

them to increase agricultural production. Micro-level studies (e.g. Quisumbing, 1995; 

Suleiman, 2004) also indicate that an increase in fixed farm production inputs, such as 

agricultural land and farm capital tend to benefit female farmers more than male 



farmers, implying that females have a much higher non-price elasticity than males. 

Female-headed farmers tend to make better use of production inputs than male-headed 

famers (IFAD, 1999; Quisumbing, 1995; Saito et al., 1994).  

Table 12 presents simulation results of a combination of policy interventions. 

Simulation 5 (Sim 5) indicates that improved agricultural productivity supported by 

higher agricultural output prices triggers the expansion of the farm sector, the output of 

which increases by about 11.53% for teff and 11.44% for other agriculture. Total 

household real income also increases by about 6.9%, with significant distributional 

effects across households groups. Specifically, marginal farm households in general and 

female-headed households in particular are the main beneficiaries. This clearly provides 

an empirical support for the hypothesis that if appropriate policy support is given to 

smallholder agriculture, the benefits are quite high in terms of improving the livelihoods 

of farm households and of inducing economic growth. 

In simulation 6, we examine improved agricultural productivity in combination 

with farm capital injection. The model results are quite significant in terms of factor 

employment, output expansion, and of improving household income. The additional farm 

capital is accompanied by increased demand for labour which expands by 9.7%. This 

entails higher output, which increases by about 15% for the main staple crop and by 

about 14.2% for the other agriculture. Since the farming sector has become more 

attractive, there is a shift of resources from labour-intensive nonfarm activities to the 

agricultural production and hence nonfarm activities decline by about 1.1%.  

In terms of income effect, total household income generally rises. The 

distributional effect is noticeable, with relatively poor households, such as female farmers 

benefiting the most. This intervention is therefore pro-poor. Although improved access to 

critical farm inputs, such as farm capital, land, etc., is important, the income-enhancing 

impacts will be high if capital expansion is accompanied by productivity improvement. 

Gender-targeted interventions are needed that take into account the specificity of 

constraints faced by women in designing development strategies. This is important not 

only for equity reasons, but also for increasing food crop production, thereby achieving 

the dual objectives of poverty reduction and economic growth.  
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Table 10: Simulation results of a 10% decline in agricultural land  and productivity gains 
in the farm sector (% from the base) 

 
Sim 1 

 
Sim 2 

 

1. Activity (real) 

Teff -4.68 11.50 

Other agriculture -7.28 11.37 

Local nonfarm and services 0.23 -1.02 

Household chores 0.21 -1.20 
2. Changes in factor employment (all 

sectors) 

Labour -3.78 7.38 

Land -10.00 0.00 

Oxen 0.00 0.00 

Capital 0.00 0.00 
3. Changes in  demand for labour by 

activity 

Teff -4.68 11.51 

Other agriculture -7.21 11.41 

Local nonfarm and services 0.97 -4.21 

Household chores 0.31 -1.28 

4. Effects on total household income  

Nominal  -3.62 9.61 

Real -3.62 7.15 
    Effects  by household groups 

(Real) 

Marginal female households -3.79 7.63 

Marginal male households -3.72 7.25 

Small female households -3.77 7.61 

Small male households -3.56 6.94 

Better off households -3.59 7.14 
 

 
 
 
 
 
 



Table 11:  Simulation results of a 10% increase in the output price and capital 
endowment  in the farm sector (% from the base) 

 
Sim 3 

 
Sim 4 

1. Activity (real) 
    

Teff 6.10 3.10 

Other agriculture -0.02 1.90 

Local nonfarm and services 0.02 -0.26 

Household chores -0.04 -0.37 

2. Changes in factor employment     

Labour 3.27 1.72 

Land 0.00 0.00 

Oxen 0.00 0.00 

Capital 0.00 7.96 
3. Changes in labour demand by 

activity     

Teff 6.99 3.11 

Other agriculture -0.18 1.95 

Local nonfarm and services -0.16 -1.10 

Household chores -0.04 -0.34 

4. Effects on total household income      

Nominal  4.14 2.34 

Real 3.04 1.83 
Income effects by household groups 

(real)     

 Marginal female households 3.21 1.96 

 Marginal male households 2.92 1.83 

Small female households 3.25 1.96 

Small male households 2.89 1.76 

Better off households  3.10 1.84 
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Table 12: Simulation result of a 10% increase in farm productivity, output price and  
capital expansion in the farm sector (% from the base) 

 
Sim 5           Sim 6 

1. Activity (real)   
  

Teff 11.53 14.97 

Other agriculture 11.34 14.21 

Local nonfarm and services -0.62 -1.11 

Household chores -0.76 -1.30 

2. Changes in factor employment     

Labour 7.73 9.65 

Land 0.00 0.00 

Oxen 0.00 0.00 

Capital 0.00 0.00 
3. Changes in labour demand by 

activity     

Teff 11.54 14.98 

Other agriculture 11.40 14.25 

Local nonfarm and services -2.59 -4.59 

Household chores -0.79 -1.39 

4. Effects on total household income      

Nominal  9.82 12.47 

Real 6.94 9.09 

Income effects  by household groups     

Marginal female households 7.36 9.68 

Marginal male households 7.02 9.20 

Small female households 7.35 9.66 

Small male households 6.74 8.82 

Better off households 6.93 9.09 
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5 Conclusion 
 
This study assesses and evaluates the relative efficacy of policy interventions in terms of 

their impact on growth, household livelihoods and farm-farm linkages using a 

complementary qualitative and quantitative analysis with a focus on a cereal-producing 

village economy in rural Ethiopia. 

Both the qualitative and quantitative examinations indicate that farm households 

are stuck in a stagnant and low productivity agriculture. Output growth is largely driven 

by employment expansion with limited or no productivity gain. The simulation results 

suggest that although individual policy experiments in the form of increased agricultural 

productivity, a rise in output price or an expansion of farm capital stimulate production 

and improve household incomes, the benefits would be magnified if individual policy 

interventions are supported by complementary reforms.  

The simulation results also do not support the hypothesis that growth in 

agricultural productivity promotes the development of the nonfarm sector in the form of 

labour-intensive small businesses. Both resource competition and quality of nonfarm 

goods and services might explain a fall in labour-intensive nonfarm activities following a 

growth in the farm sector. Growth in the nonfarm sector depends importantly on the 

income elasticity of the demand for local nonfarm products. Thus, since traditional 

nonfarm goods and services are considered as inferior with a rise in farm income, 

agricultural productivity growth results in the expansion of manufactured imports. Thus 

the demand for traditional nonfarm products declines with improved farm income as 

households tend to shift to better quality manufactured goods and services. If 

agricultural productivity growth is sustained, then traditional labour-intensive nonfarm 

activities die out over time.  

From a policy perspective, a meaningful growth strategy that would allow for 

prospects for robust growth and livelihood improvement, especially for the very poor 

farm households, requires an appropriate stimulus package. This calls for a renewed 

focus on growth in agricultural productivity through synchronized interventions in 

technology generation, farm capital, rural education, input and output markets. In 

addition, gender-targeted interventions are needed that take into account the specificity 

of constraints faced by women in designing development strategies. This is important not 

only for equity reasons, but also for increasing food crop production, thereby achieving 

the objectives of boosting growth, poverty reduction, improving human and natural 

capital.  

In the absence of broad-based and synchronized policy interventions and investment 

injections, the potential for agriculture-based development will remain very low, and 

farm households will be unable to escape from subsistence production patterns.  
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